Antifungal activity and pore-forming mechanism of astacidin 1 against Candida albicans.
In a previous report, a novel antibacterial peptide astacidin 1 (FKVQNQHGQVVKIFHH) was isolated from hemocyanin of the freshwater crayfish Pacifastacus leniusculus. In this study, the antifungal activity and mechanism of astacidin 1 were evaluated. Astacidin 1 exhibited antifungal activity against Candida albicans, Trichosporon beigelii, Malassezia furfur, and Trichophyton rubrum. Also, astacidin 1 had fungal cell selectivity in human erythrocytes without causing hemolysis. To understand the antifungal mechanism, membrane studies were done against C. albicans and T. beigelii. Flow cytometric analysis and K(+) measurement showed membrane damage, resulting in membrane permeabilization and K(+) release-induced membrane depolarization. Furthermore, the calcein leakage from liposomes mimicking C. albicans membrane demonstrated that the membrane-active action was driven by pore-forming mechanism. Live cell imaging using fluorescein isothiocyanate-labeled dextrans of various sizes suggested that the radii of pores formed in the C. albicans membrane were 1.4-2.3 nm. Therefore, the present study suggests that astacidin 1 exerts its antifungal effect by damaging the fungal membrane via pore formation.